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© There is disclosed a process for producing a 
monoalkenyl aromatic hydrocarbon which comprises 
alkenylating a side chain of an aromatic hydrocarbon 
compound having at least one hydrogen atom at the 
a-position of a side chain (such as o-xylene) with a 
conjugated diene having 4 or 5 carbon atoms in the 
presence of a catalyst slurry prepared by adding an 
aromatic hydrocarbon compound to a catalyst com- 
prising a alkali metal and an alkali metal compound. 
In the aforementioned process, it is particularly ef- 
fective that the catalyst slurry is prepared by adding 
the aromatic hydrocarbon compound after the ar- 
omatic hydrocarbon compound has been deox- 
ygenated and dehydrated by distillation, and the 
catalyst slurry thus prepared is supplied to the reac- 
tion system. According to the aforementioned pro- 
cess, an industrially useful monoalkenyl aromatic 
hydrocarbon compound, such as a monoalkenylben- 



zene, can be produced at a high selectivity, in a high 
yield, and with enhanced safety and stability for a 
long time. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a process for 
producing a monoalkenyl aromatic hydrocarbon 
compound. More particularly, the present invention 
relates to a process for producing a monoalkenyl 
aromatic hydrocarbon compound by alkenylating a 
side chain of an aromatic hydrocarbon compound 
by using a conjugated diene having 4 or 5 carbon 
atoms. 

Monoalkenyl aromatic hydrocarbon com- 
pounds, such as monoalkenylbenzenes, are useful 
as intermediate materials for various organic com- 
pounds, such as monomers of macromolecular 
compounds, drugs, and the like. For example, 5-(o- 
tolyl)-2-pentene produced from o-xyJene and 1,3- 
butadiene can be converted into industrially useful 
2,6-naphthalenedicarboxylic acid by the successive 
ring closure, dehydrogenation, isomerization, and 
oxidation. 

2. Description of the Related Arts 

For producing a monoalkenylbenzene by al- 
kenylating a side chain of an aromatic hydrocarbon 
compound with a conjugated diene having 4 or 5 
carbon atoms, a process using an alkali metal, 
such as sodium and potassium, or an alloy thereof, 
as the catalyst has been known. 

For example, a process using sodium metal as 
the catalyst is described in German Patent No. 
557514. A process using potassium metal as the 
catalyst is described in Japanese Patent Publica- 
tion No. Showa 50(1 975)- 17973. Processes using a 
potassium/sodium alloy or a mixture of potassium 
and sodium metals are described in Japanese Pat- 
ent Publication Nos. Showa 50(1 975)-1 7975 and 
Showa 51(1976)-8930. 

A process using a product obtained by heat 
treatment of an alkali meal and an alkali metal 
compound as the catalyst is also known. For exam- 
ple, processes using a mixture obtained by heat 
treatment of a potassium compound and sodium 
metal as the catalyst are described in Japanese 
Patent Application Laid-Open Nos. Showa 47- 
(1972)-27929 and Showa 47(1 972)-31 935. 

It has been discovered by the group including 
the present inventors that a product obtained by 
heat treatment of a supported potassium com- 
pound and sodium metal shows the activity in the 
side chain alkenylation (specifications of United 
States Patent No. 5,344,806, and European Patent 
No. 569742A). 

Among the processes described above, that 
wherein sodium metal is solely used as the catalyst 
without any treatment does not show either suffi- 
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cient activity or sufficient selectivity and cannot be 
practical for the industrial process. Potassium met- 
al, a potassium/sodium alloy, or a mixture of potas- 
sium and sodium metals as the catalyst shows a 

5 high catalytic activity. However, the catalysts react 
violently with oxygen and water. Therefore, when 
the process is industrially conducted, possibility of 
hazard such as fire and explosion is large and the 
process has many problems with respect to safety. 

70 The process using a mixture obtained by heat 

treatment of an alkali metal and an alkali metal 
compound at a high temperature is characterized in 
that neither potassium metal nor a potassium alloy 
is used for the reaction. However, when the powder 

75 catalyst prepared is transferred to a reactor or the 
like, problems on the operation, such as choking of 
the apparatus, tend to arise. Because the powder 
catalyst is a very reactive material, the operation 
having these problems is not preferable for the 
20 industrial embodiment from the standpoint of safe- 
ty. 

To overcome the problems described above, 
processes in which the catalyst is not transferred 
but the catalyst preparation and the production of 

25 an alkenylbenzene are conducted in the same re- 
actor have been proposed in Japanese Patent Ap- 
plication Laid-Open Nos. Showa 47(1972)-27929 
and Showa 47(1 972)-31 935. However, these pro- 
cesses show low process efficiencies in the indus- 

30 trial application and are not always practical. 

When a small amount of water or oxygen is 
contained in the raw material, the catalyst is deacti- 
vated by the reaction with water or oxygen even 
when the amount of water or oxygen does not 

35 cause problems on the safety. Therefore, a large 
amount of the catalyst must be used to obtain a 
monoalkenylbenzene in a high yield. 

SUMMARY OF THE INVENTION 

40 

It was discovered by the present inventors that, 
for producing a monoalkenyl aromatic hydrocarbon 
compound by alkenylating the a-position of a side 
chain of an aromatic hydrocarbon compound by 

45 using a conjugated diene having 4 or 5 carbon 
atoms, the monoalkenyl aromatic hydrocarbon 
compound can be produced safely and efficiently, 
with a low cost, and in a high yield, when a catalyst 
prepared from an alkali meta! and an alkali metal 

50 compound is formed into a slurry with the aromatic 
hydrocarbon compound used as the raw material, 
and then the slurry containing the catalyst thus 
prepared is supplied to the reaction system. Fur- 
thermore, it was discovered that the monoalkenyl 

55 aromatic hydrocarbon compound can be produced 
more efficiently and more safely by deoxygenating 
and dehydrating the aromatic hydrocarbon com- 
pound used as the raw material by distillation in 

2 



3 



EP 0 664 277 A1 



4 



advance, according to necessity. The present in- 
vention has been completed on the basis of the 
discoveries. 

An object of the present invention is to provide 
a process for producing a monoalkenyl aromatic 
hydrocarbon compound with a high yield and a low 
cost by a safer process. 

Another object of the present invention is to 
provide a process for producing a monoalkenyl 
aromatic hydrocarbon compound efficiently with 
enhanced stability for a long time while activity of 
the catalyst is kept at a high level. 

The present invention provides a process for 
producing a monoalkenyl aromatic hydrocarbon 
compound which comprises alkenylating a side 
chain of an aromatic hydrocarbon compound hav- 
ing at least one hydrogen atom at the o-position of 
a side chain with a conjugated diene having 4 or 5 
carbon atoms in the presence of a catalyst slurry 
prepared by adding an aromatic hydrocarbon com- 
pound to a catalyst comprising an alkali metal and 
an alkali metal compound. 

In the process of the present invention, a mon- 
oalkenyl aromatic hydrocarbon compound can be 
produced more efficiently by deoxygenating and 
dehydrating the aromatic hydrocarbon compound 
used as the raw material by distillation in advance. 

According to the process of the present inven- 
tion, transfer of the catalyst is facilitated by forming 
the prepared catalyst into a slurry, and it is not 
necessary that the same vessel is used both for 
the preparation of the catalyst and for the reaction 
of the alkenylation. Therefore, the preparation of 
the catalyst and the reaction of alkenylation can be 
conducted in separate vessels. Furthermore, the 
surface of the catalyst is protected by immersing 
the catalyst in the aromatic hydrocarbon compound 
and possibility of hazard, such as fire from the 
catalyst by the reaction of the catalyst with oxygen, 
is small even when the catalyst is exposed to the 
air. Thus, a remarkable effect is exhibited with 
respect to enhancement of the safety. 

Because both the amounts of oxygen and wa- 
ter in the aromatic hydrocarbon compound are 
small when the aromatic hydrocarbon compound is 
used as the raw material after it is deoxygenated 
and dehydrated, the catalyst used for alkenylation 
of the side chain suffers little damage by the con- 
tact of the catalyst with the aromatic hydrocarbon 
compound. Thus, a remarkable effect is exhibited 
on decrease in the amount of the catalyst and 
increase in the life of the catalyst by the treatment 
of deoxygenating and dehydrating the raw material. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

As the aromatic hydrocarbon compound having 
at least one hydrogen atoms bonded to the a- 
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position of a side chain, the following compounds 
are more specifically used. 

Examples of the aromatic hydrocarbon com- 
pound used as the raw material include monocyclic 
5 aromatic hydrocarbon compounds and polycyclic 
aromatic hydrocarbon compounds. Examples of the 
monocyclic aromatic hydrocarbon compound in- 
clude: monoalkylbenzenes, such as toluene, ethyl- 
benzene, n-propylbenzene, isopropylbenzene, n- 

io butylbenzene, sec-butylbenzene, isobutylbenzene, 
and the like; dialkylbenzenes, such as o-xylene, m- 
xylene, p-xylene, o-ethyltoluene, m-ethyltoluene, p- 
ethyltoluene, o-diethylbenzene, m-diethylbenzene, 
p-diethylbenzene, and the like; trialkylbenzenes, 

75 such as mesitylene, pseudocumene, and the like; 
and polyalkylbenzenes, such as 1,2,3,5- 
tetramethylbenzene, 1 ,2,4,5-tetramethyIbenzene, 
pentamethylbenzene, hexamethylbenzne, and the 
like. Examples of the polycyclic aromatic hydrocar- 

20 bon compound include: 1-methylnaphthalene, 2- 
methylnaphthalene, dimethylnaphthalenes, 
tetrahydronaphthalene, indan, and the like. 

As the conjugated diene having 4 or 5 carbon 
atoms which is used as the other raw material, 1 ,3- 

25 butadiene, 1 ,3-pentadiene, or isoprene is preferably 
used. 

In the present invention, the catalyst compris- 
ing an alkali metal and an alkali metal compound is 
used. As the alkali metal compound, any type of 

30 alkali metal compound can be used. Due to high 
activity and economic advantage, potassium hy- 
droxide, potassium carbonate, potassium phos- 
phate, potassium aluminate, potassium acetate, po- 
tassium methoxide, potassium ethoxide, sodium 

35 hydroxide, sodium carbonate, sodium phosphate, 
sodium aluminate, sodium acetate, sodium methox- 
ide, sodium ethoxide, and the like, are preferably 
used. 

The alkali metal compound used for the cata- 
40 lyst of the present invention can be used in the 
supported form. The support may be any suitable 
for the use, such as an oxide of an alkaline earth 
metal like magnesium oxide, calcium oxide, or the 
like; a carbon material like graphite, amorphous 
45 carbon or the like; alumina; or zirconium oxide. 

A compound comprising a mixture of potas- 
sium hydroxide and aluminum hydroxide calcined 
at 500 to 700 *C can be used as the alkali metal 
compound. 

so The compounds which comprise potassium hy- 

droxide, potassium carbonate, potassium phos- 
phate, potassium aluminate, potassium acetate, po- 
tassium methoxide, potassium ethoxide, sodium 
hydroxide, sodium carbonate, sodium phosphate, 

55 sodium aluminate, sodium acetate, sodium methox- 
ide, sodium ethoxide, or the like, supported on a 
support such as an oxide of an alkaline earth metal 
like magnesium oxide, calcium oxide, or the like, a 

3 
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carbon material like graphite, amorphous carbon, or 
the like, alumina, or zirconium oxide, can be pre- 
pared by mixing the components, followed by cal- 
cining the mixture at 400 " C or more, preferably 
500 to 700 - C. The mixture may be dried before 
the calcination. 

For mixing the components, it may be ap- 
plicable to immerse or to knead an aqueous solu- 
tion of the alkali metal compound with the support 
described above. 

The alkali metal used in this invention may be 
lithium, sodium, potassium, rubidium, or cesium. 
Sodium or potassium is preferably used because of 
getting a high catalytic activity as well as economic 
advantage. 

Preparation of the catalyst by mixing the alkali 
metal compound and the alkali metal can be con- 
ducted by various methods. For example, the com- 
ponents are mixed by heating to or above the 
melting point of the alkali metal in an inert gas. The 
inert gas is may be any of the gases which are 
substantially not reactive with the prepared catalyst 
in the condition of the catalyst preparation, such as 
nitrogen, helium, argon, or the like. When lithium is 
used as the alkali metal, nitrogen is not preferable 
because lithium is reactive with nitrogen. 

The temperature of the preparation of the cata- 
lyst used in the present invention is generally in 
the range of the melting point of the alkali metal to 
500 °C, preferably in the range of the melting point 
of the alkali metal to 300 The period of the 
treatment by heating is generally in the range of 5 
to 300 minutes. When the temperature is lower 
than the melting point of the alkali metal, it is 
difficult that the alkali metal and the alkali metal 
compound are effectively mixed with each other to 
achieve the homogeneous dispersion because the 
alkali metal does not melt. Therefore, the prepara- 
tion of the catalyst requires a long time in this 
condition, and a temperature below the melting 
point of the alkali metal is not practical. The cata- 
lyst may be prepared at a temperature higher than 
500 °C. However, handling an easily ignited ma- 
terial at a high temperature is not preferable for an 
industrial process. 

The amount of the alkali metal may be suitably 
selected depending on the condition of the applica- 
tion, and is generally in the range of 0.01 to 10 
atom, preferably 0.02 to 5 atom, of the alkali metal 
per 1 atom of the alkali metal component in the 
alkali metal compound. When the amount of the 
alkali metal used is outside of this range, the activ- 
ity of the catalyst comprising the alkali metal and 
the alkali metal compound is not sufficiently exhib- 
ited and a large amount of the catalyst is occasion- 
ally required to obtain the necessary catalytic activ- 
ity. 
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The powder catalyst is formed into a slurry 
with the aromatic hydrocarbon compound used for 
the reaction and the slurry thus prepared is sup- 
plied to the reactor. An aromatic hydrocarbon com- 

5 pound is added to the catalyst prepared to form 
the catalyst into a slurry and the desired reaction is 
conducted in the presence of the catalyst in the 
form of the slurry. 

The aromatic hydrocarbon compound used for 

io the preparation of the slurry of the catalyst is the 
aromatic hydrocarbon compound used for the reac- 
tion as the raw material. However, another aromatic 
hydrocarbon compound of the same type as or a 
different type from the aromatic hydrocarbon com- 

75 pound used for the reaction as the material may 
also be used. 

The transfer of the powder catalyst is not pre- 
ferred because of causing many problems in the 
industrial process. The powder catalyst may be 

20 caused choking in the process of the transfer, and 
tends to be left remaining in the vessel for the 
catalyst preparation and the pipings for the trans- 
fer, and quantitative transfer of the catalyst is dif- 
ficult. 

25 The amount of the aromatic hydrocarbon com- 

pound added to the powder catalyst for the prep- 
aration of a slurry is not particularly limited but can 
be suitably selected in accordance with the con- 
dition. The amount is generally 1 to 50 parts by 

30 weight, preferably 2 to 40 parts by weight, per 1 
part by weight of the catalyst. When the amount of 
the aromatic hydrocarbon compound is less than 
the specified range, the slurry tends to lose its 
fluidity. When the amount is more than the speci- 

35 fied range, the vessel with a large capacity may be 
required for the catalyst preparation. Therefore, an 
amount outside of the specified range is not prefer- 
able for the industrial application. 

The catalyst used in the process of the present 

40 invention which is prepared from an alkali metal 
and an alkali metal compound has itself a very high 
reactivity and causes a hazard such as ignition by 
the reaction of the catalyst and oxygen when the 
catalyst is exposed to the air. However, when the 

45 catalyst is immersed into an aromatic hydrocarbon 
compound, the surface of the catalyst is protected 
with the aromatic hydrocarbon compound and the 
catalyst does not cause ignition even when the 
catalyst is exposed to the air. The method of 

so transferring the catalyst in the form of a slurry is 
very effective not only for improving on the indus- 
trial process but also for enhancing the safety. 

When a reaction is conducted using the cata- 
lyst provided to the reaction system as described 

55 above, it is preferable that the raw materials are 
supplied to the reactor containing the slurry of the 
catalyst by a batch process or a semi-batch pro- 
cess. As the mode of the reaction, a complete mix 

4 



7 



EP 0 664 277 A1 



8 



flow method in which the catalyst and the raw 
materials are supplied to the reactor continuously, 
or a fixed bed flow method in which the raw materi- 
als are passed through the reactor packed with the 
catalyst, can be proposed. The complete mix flow 5 
method is not preferable for the industrial process 
because the selectivity to the monoalkenyl ar- 
omatic hydrocarbon compound is low. Many stages 
of the reactor are required for increasing the selec- 
tivity and the cost of the equipment is increased. 10 
The fixed bed flow method is also difficult because 
selectivity to the product is low, and problems such 
as choking of the reactor tend to arise when a 
powdery catalyst is used as the fixed bed. 

For the embodiment of the present invention, it 75 
is effective that the aromatic hydrocarbon com- 
pound is deoxygenated and dehydrated by distilla- 
tion in advance. 

As the method of deoxygenating and dehydrat- 
ing the aromatic hydrocarbon compound, distilla- 20 
tion, drying with molecular sieves, bubbling of ni- 
trogen, cryogenic separation, and the like methods, 
can be proposed. After extensive studies, it has 
been found that distillation is very effective for the 
operation of the process. The distillation method 25 
shows the following efficiencies: water and oxygen 
can be eliminated effectively and surely; the deox- 
ygenation and the dehydration can be conducted 
by a single process, and the raw aromatic hy- 
drocarbon compound can be treated continuously. 30 

The distillation column used for deoxygenating 
and dehydrating the aromatic hydrocarbon com- 
pound does not require any extraordinary facilities 
or ability. The distillation may be conducted at 
either an atmospheric pressure, an increased pres- 35 
sure, or a reduced pressure. The operation at an 
atmospheric pressure or an increased pressure is 
preferable for avoiding penetration of oxygen and 
water from the outside. It is also preferable that the 
distillation system is sealed with dry nitrogen. Any 40 
of batch distillation and continuous distillation may 
be adopted for the distillation. During the distilla- 
tion, oxygen in the aromatic hydrocarbon com- 
pound is discharged from the system through a 
purge line. It is preferable that water is removed 45 
from the refluxing vessel by a suitable method 
because water is accumulated in the refluxing ves- 
sel. It is possible that water and oxygen in the 
bottom product from the distillation column can be 
reduced substantially to a level of zero. When the 50 
bottom product is used as the raw material of the 
reaction, the reaction can be conducted in the 
condition in which the amounts of catalyst poisons, 
such as water and oxygen, are extremely small. 
The objective product can be obtained with a high 55 
yield by using a small amount of the catalyst and, 
as the result, a remarkable increase in the life of 
the catalyst can be accomplished. 



The temperature of the reaction in the process 
of the present invention is generally in the range of 
50 to 300 -C, preferably 90 to 200 *C. When the 
temperature is lower than the specified range, a 
sufficient rate of the reaction cannot be obtained 
and the selectivity tends to be decreased. When 
the temperature is higher than the specified range, 
by-products such as tar are increased. Thus, a 
temperature outside of the specified range is not 
preferable. 

It is sufficient that the pressure of the reaction 
is kept at a value for keeping the raw aromatic 
hydrocarbon compound and the products substan- 
tially in the liquid phase. The pressure is generally 
in the range of 0.05 to 50 atm, preferably 0.1 to 20 
atm, as the absolute pressure. 

The amount of the conjugated diene having 4 
or 5 carbon atoms which is used as the other raw 
material in combination with the aromatic hydrocar- 
bon compound in the present invention is generally 
in the range of 0.01 to 1 mol, preferably 0.03 to 0.5 
mol, per 1 mol of the aromatic hydrocarbon com- 
pound. When the amount is less than the specified 
range, the condition is not practical. When the 
amount is more than the specified range, a mon- 
oalkenyl aromatic hydrocarbon compound, such as 
a monoalkenylbezene, formed by the reaction 
reacts further with the conjugated diene and 
amounts of by-products in which two or more mol- 
ecules of the conjugated diene are added to one 
molecule of the aromatic hydrocarbon are in- 
creased. Polymerization of the conjugated diene 
tends to take place as well. Therefore, an amount 
of the conjugated diene outside of the specified 
range is not preferable. 

The amount of the catalyst in the present in- 
vention, a so-called catalytic amount, is sufficient 
and is not particularly limited. The amount of the 
catalyst is generally in the range of 0.01 % by 
weight or more, preferably 0.05 % by weight or 
more, of the raw aromatic hydrocarbon compound 
used. 

The reaction period in the process of the 
present invention is generally 0.1 to 10 hours. 

Separation of the reaction solution and the 
catalyst after the reaction can be made easily by a 
conventional method, such as precipitation, centri- 
fugal separation, and filtration. The catalyst sepa- 
rated may be recycled to the reaction system or 
may be recycled to the process for the catalyst 
preparation after being treated with appropriate 
processes, such as removal of attached organic 
compounds by burning in the air and washing with 
water. 

According to the process of the present inven- 
tion, an industrially useful monoalkenyl aromatic 
hydrocarbon compound, such as a monoalkenyl- 
benzenes, can be produced from an aromatic hy- 
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drocarbon compound and a conjugated diene in a 
high yield, at a low cost, and by a process of 
enhanced safety. 

The invention will be understood more readily 
with reference to the following examples; however, 
these examples are intended to illustrate the inven- 
tion and are not to be construed to limit the scope 
of the invention. 

Example 1 

To a distillation apparatus (a bottom capacity of 
2 liter), 1 kg of o-xylene (an oxygen content of 50 
ppm and a water content of 140 ppm) was supplied 
and totally refluxed in a nitrogen atmosphere at an 
atmospheric pressure at 145°C for 30 minutes. 

At the top of the distillation column, o-xylene 
was supplied at a rate of 1 liter/hour and the 
deoxygenation and dehydration treatment was con- 
ducted by the continuous distillation. o-Xylene ob- 
tained as the bottom product had a content of 
oxygen of 0 ppm and a content of water of 3 ppm. 

Into a vessel for the catalyst preparation (ca- 
pacity, 10 liter), 1 kg of a support comprising 
potassium hydroxide and alumina (containing 2 
parts by weight of alumina per 1 part by weight of 
potassium hydroxide) was supplied, and then 120 g 
of sodium metal was added under a stirring at 
180°C in a nitrogen atmosphere. The mixture was 
kept stirring for 30 minutes at the same tempera- 
ture. After cooling the vessel for the catalyst prep- 
aration to 140*C, 4 kg of o-xylene which had been 
deoxygenated and dehydrated by the distillation 
described above was added to the vessel in a 
nitrogen stream to prepare a slurry. The slurry thus 
prepared was transferred to the reactor. The whole 
amount of the slurry could be transferred to the 
reactor. To the reactor, 96 kg of o-xylene which 
had been deoxygenated and dehydrated by the 
distillation described above was added and heated 
to 140°C. Under a vigorous stirring, 7 kg of 1,3- 
butadiene was added over the time of 1 hour for 
the reaction. After the reaction was finished, the 
stirring was stopped to precipitate the catalyst and 
the supernatant liquid of the reaction product was 
taken out. 

A part of the reaction solution was taken out as 
a sample and analyzed by gas chromatography. 
Yield of the object compound 5-(o-tolyl)-2-pentene 
was 82.5 % based on 1 ,3-butadiene used. 

To the reaction vessel from which the reaction 
solution had been taken out as described above, 
96 kg of o-xylene was newly added and the reac- 
tion was conducted similarly. Yield of 5-(o-tolyl)-2- 
pentene was 81.9 %. 

The same operation was repeated 5 times. The 
yield was kept at 80 % or more and no deactiva- 
tion was observed. 



Comparative Example 1 

A catalyst was prepared and transferred to the 
reactor and the reaction was conducted, by the 

5 same method as that in Example 1 except that the 
amount of o-xylene added for the preparation of 
the slurry was changed to 0.5 kg. 

The mixture of the catalyst and o-xylene ob- 
tained had a too high viscosity and a poor fluidity. 

io A half or more of the amount of the mixture was 
left remaining in the vessel for the catalyst prepara- 
tion and in the piping for the transfer. Thus, transfer 
of the whole amount of the mixture was not possi- 
ble. As the results, yield of 5-(o-tolyl)-2-pentene, 

75 which was 80.7 % in the first run of the reaction, 
decreased to 77.4 % in the fifth run of the reaction. 
Thus, the catalyst activity showed the tendency to 
decrease in the repeated runs of the reaction. 

20 Example 2 

A catalyst was prepared and transferred to the 
reactor and the reaction was conducted, by the 
same method as that in Example 1 except that the 
25 prepared slurry was exposed to the air. 

Yields of 5-(o-tolyl)-2-pentene were 80 % or 
more in the five repeated runs of the reaction. 

Comparative Example 2 

30 

The catalyst prepared by the same method as 
that in Example 1 was exposed to the air without 
forming into a slurry. Vigorous generation of heat 
from the catalyst was observed. To this catalyst, 96 
35 kg of o-xylene was added and the reaction was 
attempted by the same method as that in Example 
1. The catalyst activity was entirely lost and the 
object compound 5-(o-tolyl)-2-pentene was not ob- 
tained. 

40 

Example 3 

A catalyst was prepared and transferred to the 
reactor and the reaction was conducted, by the 

45 same method as that in Example 1 except that 1 
kg of a support comprising potassium hydroxide 
and magnesium oxide (containing 2 parts by 
weight of magnesium oxide per 1 part by weight of 
potassium hydroxide) was used in place of the 

50 support comprising potassium hydroxide and alu- 
mina. 

Yields of 5-(o-tolyl)-2-pentene were 80 % or 
more in the five repeated runs of the reaction. 

55 Example 4 

A catalyst was prepared and transferred to the 
reactor and the reaction was conducted, by the 
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same method as that in Example 1 except that 1 
kg of a support comprising potassium hydroxide 
and zirconium oxide (containing 2 parts by weight 
of zirconium oxide per 1 part by weight of potas- 
sium hydroxide) was used in place of the support 5 
comprising potassium hydroxide and alumina. 

Yields of 5-(o-tolyl)-2-pentene were 80 % or 
more in the five repeated runs of the reaction. 

Claims J0 

1. A process for producing a monoalkenyl ar- 
omatic hydrocarbon which comprises al- 
kenylating a side chain of an aromatic hy- 
drocarbon compound having at least one hy- 75 
drogen atom at the a-position of a side chain 

with a conjugated diene having 4 or 5 carbon 
atoms in the presence of a catalyst slurry 
prepared by adding an aromatic hydrocarbon 
compound to a catalyst comprising an alkali 20 
metal and an alkali metal compound. 

2. The process according to Claim 1 , wherein the 
aromatic hydrocarbon compound added to pre- 
pare a catalyst slurry is the aromatic hydrocar- 25 
bon compound used as a raw material for the 
alkenylation with a conjugated diene. 

3. The process according to Claim 1 , wherein the 
alkali metal is sodium or potassium. 30 

4. The process according to Claim 1 , wherein the 
alkali metal compound is selected from the 
group consisting of potassium hydroxide, po- 
tassium carbonate, potassium phosphate, po- 35 
tassium aluminate, sodium hydroxide, sodium 
carbonate, sodium phosphate, sodium alumi- 
nate, and a compound in which said com- 
pounds are supported on alumina, an oxide of 

an alkaline earth metal, zirconium oxide, or a 40 
carbon material. 

5. The process according to Claim 1 , wherein the 
alkali metal compound is the compound ob- 
tained by the calcination of a mixture of potas- 45 
sium hydroxide and aluminum hydroxide at 

500 to 700 °C. 

6. The process according to Claim 1 , wherein the 
amount of the aromatic hydrocarbon com- 50 
pound added for preparing the catalyst slurry 

is 1 part by weight or more to less than 50 
parts by weight per 1 part by weight of the 
catalyst. 

55 

7. The process according to Claim 1 , wherein the 
aromatic hydrocarbon compound having at 
least one hydrogen atom at the a-position of a 



side chain is selected from the group consist- 
ing of monoalkylbenzenes, dialkylbenzenes, 
trialkylbenzenes, tetraalkylbenzenes, pentaal- 
kylbenzenes, hexaalkylbenzenes, monoalkyl- 
naphthalenes, dialky (naphthalenes, 

tetrahydronaphthalene, and indan. 

8. The process according to Claim 1, wherein the 
conjugated diene having 4 or 5 carbon atoms 
is selected from the group consisting of 1,3- 
butadiene, 1 ,3-pentadiene, and isoprene. 

9. The process according to Claim 1 , wherein an 
aromatic hydrocarbon compound which has 
been deoxygenated and dehydrated by distilla- 
tion is used as the raw material for producing 
the monoalkenyl aromatic hydrocarbon com- 
pound. 

10. The process according to Claim 9, wherein 
concentrations of oxygen and water in the ar- 
omatic hydrocarbon compound is decreased to 
1 ppm or less and 5 ppm or less, respectively, 
by the distillation. 
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